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the serine kinase receptor for TGF-β (TβRI). This response will be
considered in the context of responses to endothelin-1 and the options
for therapeutically targeting endothelin-1 broadened to include
downstream signalling otherwise associated with TGF-β receptor
activation.
doi:10.1016/j.lfs.2013.12.138
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Endothelin (ET)-related receptors homologous to mammalian
receptors have been cloned from ﬁsh, indicating that ET-related
ligands may be present in this species. Here we cloned cDNAs
encoding preproendothelins (PPETs) from the intestinal cDNAlibrary.
Salmon ETs cDNAs encode 200 amino acids, including a 20-amino-
acid putativesignal sequence, as well as mature ETs, big ETs, and ET-
like sequences. This sequences together with other published PPET
sequences were used to analyze the phylogenetic relationship among
all ET family genes.
doi:10.1016/j.lfs.2013.12.139
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Endothelin-1 (ET-1) plays a crucial role in the development of
erectile dysfunction (ED). The Goto-Kakizaki (GK) rat is a non-obese
type 2 diabetes mellitus model, which displays ED and increased ET-
1 plasma levels. The present study tested the hypothesis that GK rats
display increased corpora cavernosa (CC) and internal pudendal
artery (IPA) contractions to ET-1 as a contributing mechanism for ED.
GK rats demonstrated impaired erectile function represented by
decreased ICP/MAP responses after cavernous nerve stimulation. In
GK rats contractile responses to ET-1 were decreased in both, CC
tissue [Control: 396.00 ± 10 vs GK: 168.00 ± 16.00; Emax, mN/μg of
tissue] and in IPA [Control: 25.00 ± 1.75 vs GK: 14.83 ± 1.66; Emax,
mN]. Gene expression of prepro-ET-1 [Control: 1.00 vs GK: 0.25
± 0.04] and ETB receptors [Control: 1.00 vs GK: 0.58 ± 0.09], but not
ETA receptors was decreased in CC from GK rats. In GK rats, CC
protein expression of ETA receptor [Control: 1.00 vs GK: 4.18
± 0.58], and phosphorylation of ERK 1/2 [Control: 1.00 vs GK: 1.31
± 0.09] were increased, whereas ETB receptor expression [Control:
1.00 vs GK: 0.75 ± 0.08], Cdc42 protein expression [Control: 1.00 vs
GK: 0.40 ± 0.08] and phosphorylation of MYPT-1 [Control: 1.00 vs
GK: 0.36 ± 0.15] were decreased. In conclusion, GK rats display ED
and exhibit decreased cavernosal and IPA reactivity to ET-1. Whereas
decreased phosphorylation of MYPT-1 and Cdc42 protein expression
may account for decreased ET-1 responses, it indicates that ED in GK
rats is not associated with augmented CC and IPA reactivity to ET-1.
doi:10.1016/j.lfs.2013.12.140
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Endothelin-2 (ET-2) is a potent vasoconstrictive peptide. Though
similar to ET-1, recent studies suggest that ET-2 may act through
distinct pathways, necessitating deeper study. ET-2 may play a role in
heart failure, inﬂammation, macular degeneration, and cancer metas-
tasis. It is transiently expressed and tightly regulated in the per-
iovulatory ovary, where it may aid ovulation by inducing constriction of
the follicular wall. Here, we present a transgenic mouse line that
expresses iCre (codon-improved Cre recombinase) under the regula-
tion of the promoter of the endothelin-2 (edn2) gene, which was
developed as a novel model for characterizing the expression of ET-2
and for conditional deletion of genes in cells where ET-2 is expressed. A
vector was generated containing iCre, a polyadenylation signal
sequence, and an frt-neomycin-resistance-frt cassette. Two homolo-
gous regions of the edn2 gene ﬂanking the ATG start codon were
isolated fromaBAC (bacterial artiﬁcial chromosome) clone and inserted
upstream and downstream of the iCre-pA-FNF cassette. Homologous
recombination was used to re-insert the cassette into the BAC plasmid.
Following puriﬁcation, the plasmid was inserted into fertilized eggs of
C57BL/6 mice through pronuclear injection, and resulting eggs were
implanted into pseudopregnant mice. Five Edn2-icre transgene-
containing lines of mice were established, and one line was bred with
ROSA26 reporter. Offspring were used to localize iCre-expressing cells
throughX-gal staining. Characterization of the staining pattern revealed
that iCre was expressed in granulosa cells of ovulatory follicles,
cardiomyocytes, the pituitary, and the liver. We expect this novel
mouse model to be a useful tool for future studies on the role of ET-2.
doi:10.1016/j.lfs.2013.12.141
The calcitonin gene-related peptide (CGRP) plays beneﬁcial roles
in myocardial ischemia elicited by endothelin-1
Satoshi Hommaa, Satoshi Sakaia, Ken-ichi Yanagib, Yumi Miyauchia,
Kazutaka Aonumaa, Takashi Miyauchia
aDepartment of Medicine, University of Tsukuba, Tsukuba, Japan
bDepartment of Biomedical Sciences, University of Tsukuba, Tsukuba,
Japan
E-mail address: homma-s@md.tsukuba.ac.jp (S. Homma)
Purpose: In addition to the adrenergic and cholinergic nerves, the
cardiovascular tissues are also innervated by several peptidergic
neurons that mediate nonadrenergic noncholinergic (NANC) func-
tions. Among such neuropeptides, CGRP is released from capsaicin-
sensitive sensory neurons in peripheral organs. CGRP is known as
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one of the most potent endogenous vasodilators in coronary arteries,
and appeared to show more potent vasodilating effects on the small-
diameter resistant vessels than the large-diameter conduit vessels.
The purpose is to study the roles of CGRP in the coronary
microcirculation and energy metabolism under ischemic conditions
elicited by endothlin-1 (ET-1). Methods: We observed the effects of
CGRP on the coronary microcirculation and energy metabolism in
isolated beating rat hearts. Microcirculation was observed by an
intravital ﬂuorescence videomicroscope system and energy metab-
olism was evaluated under 31P-magnetic resonance spectroscopy
(31P-MRS) after coronary microvessels were pre-contracted with
ET-1(30 pmol), a potent intrinsic vasoconstrictor of small arterioles
in myocardium. Results: Cumulative application of CGRP (3–
1000 pmol) elicited both dose-dependent reduction in total coronary
perfusion resistance (TPR) and simultaneous vasodilation of arte-
rioles of 10–40 μm in diameter (maximal % relaxation was 62%,
n = 7). The ED50 value of CGRP was 30 pmol, about 5000-
fold smaller than that of nitroglycerin. Administration of CGRP
(100 pmol) decreased TPR (−34%), increased heart rate (+17%),
cardiac dP/dt (+76%), work index (+57%), ATP (+21%) and high-
energy phosphates (PCr) (+45%) signiﬁcantly (p b 0.05, n = 14) in
myocardium. Conclusion: CGRP relaxed the coronary microvessels,
improved the myocardial high-energy metabolism and enhanced
the cardiac contractility in the ischemic myocardium, suggesting that
the CGRP may play beneﬁcial roles in myocardial ischemia elicited by
ET-1.
doi:10.1016/j.lfs.2013.12.142
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Introduction: Scleroderma (SSc) is an autoimmune connective
tissue disease of unknown aetiology. Pulmonary involvement including
the development of pulmonary arterial hypertension (PAH) is
characterised by vascular remodelling, collagen deposition and expres-
sion of connective tissue growth factor (CTGF). CD14+monocytes can
differentiate into spindle shaped cells termed ‘ﬁbrocytes’. Fibrocytes
express haematopoietic and mesenchymal markers including collagen,
and amplify inﬂammatory/immune responses via antigen presentation
and chemokine secretion. Fibrocyte differentiation is enhanced by
ﬁbrogenic cytokines including PDGF. The role ﬁbrocytes play in
promoting PAH in SSc is unknown. Methods: CD14+ PBMCs were
isolated from SSc and healthy donor blood. Fibrocyte differentiation in
the presence ofMCSF and/or ET-1was assessed after 14 days. The effect
of endothelin receptor (ETR) antagonists (selective/dual) on ﬁbrocyte
differentiation (n= 6) was investigated. SSc and control ﬁbrocyte
secretomes were assessed by ELISA (n= 6), and the effects on
ﬁbroblast-mediated gel contraction determined. Results: MCSF and
ET-1 alone and in combination induced ﬁbrocyte differentiation
(P b 0.05). SSc ﬁbrocytes exhibited enhanced differentiation from
CD14+ PBMCs than healthy control donors in response to MCSF
(P b 0.05), ET-1 (P b 0.05) and in combination (P b 0.01). ETR antago-
nists BQ123 (ETRA), BQ788 (ETRB) and Bosentan (ETRA/B) inhibited
MCSF induced ﬁbrocyte differentiation. CTGF secretion was elevated in
SSc compared to control ﬁbrocytes (P b 0.05) cultured with MCSF.
Conditioned media from SSc ﬁbrocytes promoted gel contraction by
control pulmonary ﬁbroblasts (P b 0.05). Discussion CD14+ SSc PBMCs
readily differentiate into ﬁbrocytes in response to ET-1 and MCSF via
ETRA and ETRB. Our data suggests that ﬁbrocytes contribute to the
development of PAH in SSc via a paracrine mechanism modulating the
functional activities of resident tissue ﬁbroblasts.
doi:10.1016/j.lfs.2013.12.143
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The endothelium can release both NO and contracting factors
(EDCFs). Exogenous endothelin-1 (ET-1) causes ETB receptor mediated
release of NO, but also enhances endothelium-dependent contractions.
Besides its propensity to exhibit EDCF-mediated contractions, the
murine carotid artery is characterized by high basal and stimulated
NO generation. The role of the endothelial endothelin system on
endothelium-dependent relaxations in this preparation is unknown.
Therefore, a model of endothelium-restricted heterozygous overex-
pression of ppET-1was used (TET+/−mice). Relaxations were studied
and compared in carotid arteries of 34–36 weeks old TET+/−mice and
WT littermates. Experiments were performed, in the presence of
meclofenamate to exclude endothelium-dependent contractions, in
rings suspended in Halpern–Mulvany myographs. Responses to
phenylephrine (1 nM to 30 μM) were similar between genotypes, and
the ﬁnal levels of contraction were not signiﬁcantly different (57 ± 6%
KCl in WT vs. 49 ± 5% KCl in TET+/−). Acetylcholine-induced
relaxations were potentiated in TET+/− mice compared to littermate
controls (PD2 8.37 ± 0.05 vs. 8.61 ± 0.06 in TET+/−, n = 7–10,
P b 0.01). By contrast, endothelium-independent relaxations to sodium
nitroprusside were not different (n = 6–8). In the presence of
meclofenamate, TET+/− had no effect on contractions to the calcium
ionophore A23187 (n= 6–7), but maximal responses to the TP receptor
agonist U46619 (0.1 nM to 3 μM) were decreased compared to WT
control mice (Emax 123.4 ± 3.5% vs. 108.1 ± 2.5% KCl in TET+/−,
n = 6–9, P b 0.01). These results suggest that moderate increases in
endothelial ET-1 expression in murine carotid arteries enhance endo-
thelium-dependent, NO-mediated relaxations and reduce smooth
muscle responsiveness to TP receptor activation.
doi:10.1016/j.lfs.2013.12.144
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Quercetin, a kind of ﬂavonoids, exerts the cardiovascular actions. In
rat aorta, quercetin (0.1 to 100 μM) relaxed the contraction induced by
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